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(54) Humidifier system with humidity sensor 

(57) The system has a heat and moisture exchange device 22 supplied with water from a pump 30, the water 
being heated by a heater 25. Gas from a ventilator 4 is supplied to the patient via the exchange device and via 
a tracheal tube 1 which receives the humidified gas by way of tubing 16 and a connector 15. The latter is mated 
with the machine end of the tracheal tube and includes a humidity sensor 3, the output of which controls 
humidification by controlling the speed of tbe pump 30 or the temperature of heater 25. 
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TTf TMTDTFIER SYSTEMS 
This invention relates to humidifier systems. 

Humidifier systems comprising a humidifier and a tracheal tube or mask are used to 
increase the humidity of gas supplied to a patient. 

Examples of such systems are described in WO 91/19527 and 9522267. The humidifier 
usually incorporates a heater arranged to vaporize liquid water. The heater may be self- 
regulating or a separate temperature sensor may be provided to indicate the temperature of gas 
supplied to the patient. The humidity can be varied by altering the rate of water flow to the 
humidifier and this can be controlled in response to sensed temperature. This does not, 
however, provide a very accurate control of humidity. 

It is an object of the present invention to provide a system that can be used to provide 
improved humidity control. 

According to the present invention there is provided a humidifier system comprising a 
humidifier, gas supply means connected to the humidifier to supply humidified gas to the 
patient, and humidity sensor means connected in the gas supply means to provide an output 
representative of the humidity of gas supplied to the patient. 

The gas supply means may include a tube and a connector connected with the tube, the 
humidity sensor being mounted in the connector. The tube may be a tracheal tube, the gas 
supply means including tubing connected between the machine end of the tracheal tube and the 
humidifier, and the connector being connected between the tracheal tube and the tubing. The 
output of the humidity s nsor is preferably connected to the humidifier to control 
humidification of the gas. The humidifier may include a heat and moisture exchange device, a 
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supply of water to the exchange device and a heater for heating the water supplied to the 
exchange device. The humidifier may include a water pump, the output of the humidity sensor 
being connected to control the speed of the pump. The output of the humidity sensor may be 
connected to control the temperature of the heater. 

A humidifier system according to the present invention will now be described, by way of 
example, with reference to the accompanying drawing, which shows the system schematically. 

The system comprises a tracheal tube 1, or other breathing device, connected to 
humidifier apparatus 2 controlled by a humidity sensor 3. The system is connected to ventilator 
apparatus 4. 

The tracheal tube 1 is of conventional construction, having an cuff 10 around its patient 
end, which seals with the trachea when inflated. At its machine or proximal end, the tube 1 is 
connected to a connector 15. The connector 15 includes a humidity sensor 3 exposed to gas 
flowing along the interior of the connector and hence along the tube. A wire 1 1 extends from 
the sensor 3 and is connected via a coupling 13 to a cable 14 extending to a control unit 20 of 
the humidifier apparatus 2. The sensor 3 could be mounted at various other locations such as, 
in the tube 1 itself, for example at its patient end, or in flexible tubing 16 connected to the 
connector 15. 

The flexible tubing 16 extends to a heat and moisture exchange (HME) device 22 
forming a part of the humidifier apparatus 2. The device 22 has an outer housing 23 and an 
exchange element 24 made of paper or foam plastics treated to be hygroscopic. On the patient 
side of the exchange element 24, within the housing 23, there is an electrical heater 25 covered 
by an absorbent wick 26. A water inlet 27 is located close to the wick 26 and is connected via 
tubing 28 to a water reservoir in the form of a suspended bag 29 of sterile water. The tubing 
28 passes through a peristaltic pump 30 contained within the same housing 31 as the control 
unit 20. The control unit 20 controls the speed of the pump 30 and also provides power output 
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to .he heater 25 via a lead 32. Various displays may be provided on the housing 31, such as a 
display 33 of humidity, as sensed by the sensor 3. 

In operation, .he ventilator 4 supplies gas ,o the patient viatheHME device 22 and gas 
supply means comprising .he tubing 16, connector 1 5 and the tracheal tube 1 Exhaled gas 
flows from the patient towards the ven.Ua.or 4 through the exchange etemen. 24 «o which k 
gives op a large part of its heat and moisture. Inhaled gas flows in the opposite direction 
through the exchange elemen, 24 and, because i, is relatively cool and dry, i, takes up heat and 
moisture from the exchange element. The hea. and ntoiaure of the inhaled gas, after paasmg 
.toough tire exchange etement 24 is supplemented by hea. from the heater 25 and moisture 
evaporated from the wick 26. 

The level of humidity of gas supplied to the patient may vary for several reasons, such 
as, increased respiration rate, change in ambient temperature, or change in performance of the 
exchange element 24 with time. Any such change in humidity is sensed by the sensor 3 and 
signalled to the control unit 20. A fall in humidity causes the control unit 20 to increase the 
speed of the peristaltic pump 30 so as to increase the flow of water to the HME device 22; it 
may also increase the temperature of the heater 25 to increase the rate of evaporation from the 
wick 26. 

Various modifications are possible. For example, the humidity sensor could be mounted 
m the HME device 22 or on a separate probe that can be inserted in the tracheal tube 1 , as 
desired, through, for example, a suctioning port in an angled coupling. 
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1 . A humidifier system comprising a humidifier, gas supply means connected to the 
humidifier to supply humidified gas to the patient, and humidity sensor means 
connected in said gas supply means to provide an output representative of the humidity 
of gas supplied to the patient. 

2. A humidifier system according to Claim 1, wherein the gas supply means includes a 
tube and a connector connected with the tube, and wherein the humidity sensor means 
is mounted in said connector. 

3 . A humidifier system according to Claim 2, wherein the tube is a tracheal tube, and 
wherein the gas supply means includes tubing connected between the machine end of 
the tracheal tube and the humidifier, and wherein the connector is connected between 
the tracheal tube and the tubing. 

4. A humidifier system according to any one of the preceding claims, wherein the output 
of the humidity sensor means is connected to the humidifier to control humidification 
of the gas. 

5. A humidifier system according to any one of the preceding claims, wherein the 
humidifier includes a heat and moisture exchange device, a supply of water to the 
exchange device and a heater for heating the water supplied to the exchange device. 
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6. A humidifier system according to Claim 5, wherein the humidifier includes a water 
pump, and wherein the output of the humidity sensor means is connected to control the 
speed of the pump. 

7. A humidifier system according to Claim 5 or 6, wherein the output of the humidity 
sensor means is connected to control the temperature of the heater, 

8. A humidifier system substantially as hereinbefore described with reference to the 
accompanying drawing, 

9. Any novel feature or combination of features as hereinbefore described. 
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